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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to stent delivery systems,
which are used to implant a stent into a patient’s body
lumen to maintain the patency thereof. The stent delivery
system is useful in the treatment and repair of body lu-
mens, including coronary arteries, renal arteries, carotid
arteries, and other body lumens.
[0002] Stents are generally cylindrically-shaped devic-
es which function to hold open and sometimes expand
a segment of a blood vessel or other body lumen. They
are particularly suitable for use to support and hold back
a dissected arterial lining which can occlude the fluid pas-
sageway therethrough. Stents also are useful in main-
taining the patency of a body lumen, such as a coronary
artery, after a percutaneous transluminal coronary angi-
oplasty (PTCA) procedure or an atherectomy procedure
to open a stenosed area of the artery.’
[0003] Typically, a stent is delivered intraluminally
through a percutaneous incision through the femoral or
renal arteries. The stent is mounted on the distal end of
an elongated catheter and the catheter and stent are ad-
vanced intraluminally to the site where the stent is to be
implanted. A variety of devices are known in the art for
use as stents and have included coiled wires in a variety
of patterns that are expanded after being placed intralu-
minally. Three different approaches for expanding stents
have been developed in the art, namely, balloon expand-
ed stents, elastically self-expanding stents, and heat ex-
panded stents. Balloon expanded stents are placed over
a deflated balloon mounted on the catheter. The balloon
is then inflated to expand the stent radially outwardly into
contact with the arterial wall, whereupon the stent under-
goes plastic deformation and remains in an expanded
state to hold open and support the artery. Elastically self-
expanding stents are adapted to be delivered in an elas-
tically compressed state while confined within an outer
restraining sheath, but to elastically expand when the
sheath is removed and to provide support to the vessel
within which it is implanted. Heat expanded stents are
made from heat-sensitive materials such as nickel-tita-
nium, are cooled in a compressed shape before insertion
into the patient, but assume a pre-existing expanded
shape when exposed to the body temperature of a pa-
tient.
[0004] With respect to self-expanding stents, typically
a retractable sheath is positioned over the self-expanding
stent which is mounted on the distal end of the catheter.
Once the catheter has been advanced intraluminally to
the site where the stent is to be implanted, the sheath is
withdrawn thereby allowing the self-expanding stent to
expand radially outwardly into contact with the arterial
wall, thereby holding open and supporting the artery.
Both balloon expanded stents and heat sensitive self-
expanding stents may also be delivered within a retract-
able sheath, similar to that used with a self-expanding

stent In such cases the sheath may function to secure
the stent on the catheter during insertion or to prevent
sharp edges of the stent from tearing at the wall of the
lumen during insertion.
[0005] One type of catheter delivery system is the so-
called "over-the-wire" delivery system, in which a cathe-
ter is introduced into the patient over a guide wire which
has been previously introduced. In this system, the guide
wire runs within a lumen extending the entire length of
the catheter. Another type of catheter delivery system is
the so-called "rapid-exchange" delivery system, in which
the guide wire runs within a lumen in the catheter extend-
ing from the distal tip of the catheter to a point just prox-
imal of where the stent is positioned on the catheter, at
which point the lumen terminates on the outside of the
catheter and the guide wire emerges from the catheter
to extend proximally, outside of the catheter. Thus, the
catheter of a "rapid-exchange" delivery system has a
guide wire lumen port at the distal end of the catheter,
and a proximal port spaced a relatively short distance
from the distal end and a relatively long distance from
the proximal end of the catheter. This "rapid-exchange"
configuration allows the surgeon to rapidly and single-
handedly place the delivery system over the guide wire
or to exchange one delivery system for another, because
the length of the guide wire lumen in the catheter is much
shorter than that used in an over-the-wire delivery sys-
tem.
[0006] One of the problems associated with the prior
art catheter-delivery systems which use a retractable out-
er sheath is that the addition of a retractable sheath tends
to reduce the overall flexibility of the delivery system.
However, there is still a need to maintain a low-profile in
the distal region of the catheter delivery system in order
to track the sometimes tortuous anatomy to deliver the
stent to the target area. In this regard, catheter delivery
systems still need to utilize a catheter, upon which the
self-expanding stent is mounted, that provides a rigid col-
umn to allow the physician to push the entire catheter
over the pre-deployed guide wire to reach the target area.
This stent-mounted catheter also must have sufficient
strength to prevent compression or tensile forces from
acting on the catheter as it is being delivered over the
guide wire. In this regard, the stent-mounted catheter
must be able to slide forward and backwards without tan-
gling, kinking or adversely affecting the deployment of
the stent.
[0007] Another problem that exists in the case of the
rapid-exchange delivery system is that the addition of a
retractable sheath to surround the catheter introduces a
problem of rotational alignment between the sheath and
the catheter. Upon commencement of installing the de-
livery system over the guide wire, the surgeon must in-
troduce the proximal tip of the guide wire into the catheter
lumen at the distal tip of the catheter. The surgeon then
advances the guide wire proximally through the catheter
lumen until the proximal tip of the guide wire emerges
from the catheter and protrudes through an opening in
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the wall of the sheath. If, during the foregoing process,
the sheath rotates relative to the catheter, the surgeon
may have difficulty in aligning the opening with the guide
wire tip, so as to get the guide wire tip to protrude from
the opening. This complication can be a major problem
for the surgeon to resolve under the pressure of surgery.
[0008] In US-A-2003/199821 there is described a rapid
exchange stent delivery catheter which includes an inner
tubular member and an outer tubular member slidably
disposed thereon. The inner tubular member and the out-
er tubular member have rapid exchange type guide wire
openings. The guide wire opening of the outer tubular
member is preferably shorter in length than the guide
wire opening of the inner tubular member to protect the
inner workings of the catheter. The outer tubular member
may include a guide wire access sleeve having a guide
wire ramp extending into the guide wire lumen of the inner
tubular member. The guide wire sleeve may be a sepa-
rate component from the remainder of the outer tubular
member to facilitate efficient manufacture.
[0009] By contrast, in US 5,176,661 there is described
a vascular catheter having a tubular member of compos-
ite structure with a tubular substrate and a resin-impreg-
nated fibrous covering extending over a substantial part
of the length thereof. The tubular substrate which is lon-
gitudinally flexible but relatively inextendible, is prefera-
bly polyimide tubing with a lubricious coating on the inner
surface thereof defining an inner lumen. The fibrous cov-
ering is preferably epoxy-impregnated aramid or polyes-
ter (Dacron) multi-filament fibers. The strands are snugly
wrapped around the tubular substrate and then impreg-
nated with a suitable resin. One or more of the strands
in the distal portion are at an angle with respect to the
longitudinal axis of the tubular substrate between about
20° and about 45° greater than the angle of one or more
strands in the proximal portions. Individual strand wraps
in the distal portion are at an angle of about 60° to about
85° and strand wraps in the proximal portion are at an
angle of about 30° to about 60°. The composite tubular
member is preferably utilized in balloon dilatation cathe-
ters used in angioplasty procedures.
[0010] In EP-A-1,095,634 there is described a self-ex-
panding stent delivery system for medical treatment of a
patient that has a rapid exchange configuration. The sys-
tem includes a stent, a proximal and distal shaft section,
a cartridge for holding the stent compressed until deploy-
ment, a stabilizer for holding the stent in position as an
outer sheath is retracted, and a flexible tapered introduc-
er tip. The stent is mounted about the distal shaft section
and compressed to an initial diameter within the car-
tridge. The introducer tip is affixed to the distal end of the
catheter system. A guidewire may be back-loaded into a
distal port at the catheter system distal end. The
guidewire extends through a guidewire tube through the
location of the stent, and escapes through a proximal
guidewire port, which is located at a point intermediate
the catheter system proximal and distal ends.
[0011] Nonetheless, there has been found a need for

a reliable rapid-exchange stent delivery system for a self-
expanding stent, in which the stent mounted catheter
maintains a low profile, yet is able to move axially along
the deployed guide wire without tangling, kinking or ad-
versely affecting then deployment of the stent. Moreover,
there is a need for a reliable rapid-exchange stent deliv-
ery system in which rotational alignment between the out-
er sheath and the catheter may be maintained prior to,
and during, the process of positioning the delivery system
over the guide wire. Further, the art has found a need for
a delivery system for a self-expanding stent which has
improved flexibility characteristics. The present invention
addresses these and other needs.

SUMMARY OF THE INVENTION

[0012] The present invention is directed to a catheter
delivery system having improved flexibility characteris-
tics.
[0013] According to the present invention there is pro-
vided a catheter assembly having the features set out in
claim 1.
[0014] In one aspect, the invention is directed to a rap-
id-exchange catheter delivery system having an outer
member including a restraining sheath portion, in which
the sheath is held in rotational alignment with the catheter
prior to and during the process of positioning the delivery
system over a guide wire. Means for maintaining such
rotational alignment may assume the form of a U-shaped
member or a tab-like member formed on the outer mem-
ber of the catheter assembly and adapted to protrude
through a slot or opening defined in the stent-mounted
portion of the catheter.
[0015] A catheter assembly for removably attaching an
intravascular stent is provided in which an elongated
catheter includes an inner member and an outer member
extending along a longitudinal axis, wherein the inner
member and the outer member are dimensioned for rel-
ative axial movement. A self-expanding stent, having an
open lattice structure, and being adapted to be expand-
able to an open configuration, is mounted on the inner
member and restrained by the outer member.
[0016] In one particular aspect of the present invention,
the inner member of the composite rapid-exchange cath-
eter assembly includes a proximal portion made from a
hypotube which minimizes the chance of compression
or tensile forces acting on the catheter assembly. The
hypotube also provides a channel for flushing the system
with a fluid, such as saline, prior to usage. In this manner,
the inner member provides a conduit for helping evacuate
air bubbles from the catheter assembly prior to usage.
In one particular embodiment of the invention, the prox-
imal portion of the inner member can be made from pol-
ymeric coated coil tubing which is utilized to help prevent
compression of the inner member without decreasing the
flexibility of the rapid-exchange delivery system. Such a
tubing also could be used in an over-the-wire stent de-
livery system. In yet another aspect of the invention, the
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polymeric coated coil tubing could be utilized as the guide
wire receiving member for a rapid-exchange version of
the self-expanding stent system. The use of this poly-
meric coated coil tubing should not reduce the flexibility
or trackability of the catheter during usage, but should
prevent compression or kinking when being deployed.
[0017] The present invention includes an anti-rotation
member formed on the outer member which is adjacent
to the guide wire exit opening. In one particular form of
the invention, the anti-rotation member takes on a U-
shape or, alternatively, a tab-like member formed on the
outer member which engages a similarly shaped lumen
formed on the inner member so as to maintain the inner
member and the outer member in rotational alignment.
It should be appreciated that the shape in which the anti-
rotation member is formed can be any one of a number
of geometric shapes, including a square, V-shape, and
the like. Accordingly, the lumen formed on the inner mem-
ber would be similarly shaped to fit within the particular
shape of the anti-rotation member. The anti-rotation
member is adapted to extend radially inwardly and to
engage the particular shaped slot in the inner member
to allow the inner member and outer member to move
axially relative to each other while preventing rotational
motion between these components. A guide wire notch
and exit opening extend through a slot in the outer mem-
ber and through the slot in the inner member to create a
rapid-exchange system. Axial motion between the inner
member and outer member does not interfere with the
positioning of the guide wire within the guide wire notch.
[0018] In another aspect of the present invention, the
distal portion of the outer member which forms the re-
straining sheath portion of the self-expanding stent de-
livery system can be made from a Nylon-coated polyim-
ide material that provides high-strength tubing with a low-
wall thickness. Such a material can resist an equal
amount of hoop stress at a much lower wall thickness
than with a Nylon material alone. In one component, a
Nylon material is bonded to the outside of a polyimide
tubing. The inner surface of the polyimide tubing remains
resistant to stent-strut indentation caused by the outward
radial force exerted by the collapsed self-expanding
stent. The Nylon material bonded to the outside of the
sheath portion provides the necessary tubing strength to
restrain the stent in a collapsed delivery position, but with
a lower wall thickness. As a result, the profile of the stent
delivery system can be reduced at its distal region by
utilizing such a composite material.
[0019] Other features and advantages of the present
invention will become more apparent from the following
detailed description of the invention, when taken in con-
junction with the accompanying exemplary drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIGURE 1 is a side elevational view, partially in cross

section, showing a rapid-exchange stent delivery
system embodying features of the present invention.
FIG. 2 is a side elevational view, partially in cross
section, showing the outer member which forms part
of the rapid-exchange stent delivery system of FIG.
1.
FIG. 3 is a side elevational view, partially in cross
section, showing the inner member which forms part
of the rapid-exchange stent delivery system of FIG.
1.
FIG. 4 is a side elevational view, partially in cross
section, showing an alternative example of a rapid-
exchange stent delivery system.
FIG. 5 is a side elevational view, partially in cross
section, showing the rapid-exchange stent delivery
system of FIG. 4 in a post-deployment position.
FIG. 6 is cross sectional view taken along line 6-6 of
FIG. 4.
FIG. 7 is a cross sectional view taken along line 7-7
of FIG. 4.
FIG. 8 is a cross sectional view taken along line 8-8
of FIG. 4.
FIG. 9 is a side elevational view, partially in cross
section, showing an alternative embodiment of the
distal portion of an inner member which can be uti-
lized in accordance with a rapid-exchange stent de-
livery system incorporating features of the present
invention.
FIG. 10 is a side elevational view, partially in cross
section, showing an alternative embodiment of an
inner member assembly which includes the coil
guide wire receiving member depicted in FIG 9.
FIG. 11 is a side elevational view, partially in cross
section, showing an alternative embodiment of inner
member which can be used in accordance with a
rapid-exchange stent delivery system embodying
features of the present invention.
FIG. 12 is a side elevational view, partially in cross
section, showing the assembly of the inner member
which forms part of the a rapid-exchange stent de-
livery system of FIG. 11.
FIG. 13A is a perspective view showing an alterna-
tive embodiment of a distal portion of an outer mem-
ber which forms part of a rapid-exchange stent de-
livery system embodying features of the present in-
vention.
FIG. 13B is a cross sectional view taken along line
13B-13B of FIG. 13A. FIG. 14A is a perspective view
showing an alternative embodiment of a distal por-
tion of an inner member assembly which forms part
of a rapid-exchange stent delivery system embody-
ing features of the present invention.
FIG. 14B is a cross sectional view taken along line
14B-14B of FIG. 14A.
FIG. 15A is a perspective view showing the complete
distal junction assembly, which includes the outer
member of FIG. 13A and the inner member of FIG.
14A.
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FIG. 15B is cross sectional view taken along lines
15B-15B of FIG. 15A.
FIG. 16 is a perspective view showing an alternative
embodiment of a distal portion of an outer member
which forms part of a rapid-exchange stent delivery
system embodying features of the present invention.
FIG. 17A is a perspective view showing the complete
distal junction assembly, which includes the outer
member of FIG. 16 and the inner member of FIG.
14A.
FIG. 17B is a cross sectional view taken along line
17B-17B of FIG. 17A.
FIG. 18 is a side elevational view, partially in cross
section, showing a funnel component which can be
utilized in conjunction with a rotating hemostat valve.
FIG. 19 is a side elevational view, partially in cross
section, showing an alternative use of a funnel com-
ponent which can be utilized in conjunction with a
rotating hemostatic valve.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] The present invention relates to rapid-ex-
change delivery catheter systems in which a stent is de-
livered intraluminally into a human patient’s body lumen,
such as a coronary artery, carotid artery, renal artery,
peripheral artery and veins, and the like, and implanted
therein.
[0022] There are numerous prior art stent delivery sys-
tems which may be used in conjunction with the present
invention. The stent delivery systems suitable for use with
the present invention are "rapid-exchange" delivery sys-
tems which have an outer sheath adapted to slide over
an inner catheter so as to cover a stent. The invention
described in detail herein is described in the context of
an elastically self-expanding stent delivery system. How-
ever, the invention is not limited to such use, and may
equally be used with a delivery system for a balloon ex-
panded stent or heat-expanded stent.
[0023] In one embodiment of the invention, as exem-
plified in FIG. 1, a rapid-exchange catheter assembly 20
is provided to deliver and implant a stent 22. Rapid-ex-
change catheters are known in the art and details of the
construction and examples of use are set forth in U.S.
Pat. Nos. 5,458,613; 5,346,505; and 5,300,085. Rapid-
exchange catheter assembly 20 incorporates an inner
catheter member 24 and an outer catheter member 26.
Outer member 26 is slidably positioned over inner mem-
ber 24 and relative axial movement between the two
members is provided by a control handle 28. The control
handle 28 can take numerous forms, but is depicted sche-
matically for ease of illustration. As an example, however,
control handle can take the form of a thumb-switch ar-
rangement, a rotating-screw-type arrangement, or a
ratcheting arrangement. Such control handles are well
known in prior art catheter-delivery systems. A suitable
control handle which can be used in accordance with the

present invention is disclosed in U.S. Patent No.
6,375,676.
[0024] Referring specifically now to FIGS. 1-3, the in-
ner member 24 is shown made from various components
which form a composite assembly. The inner member 24
includes a proximal end 30 which is housed within the
control handle 28 and a distal end 32 attached to an ob-
turator 34 that is designed to help prevent a snow-plowing
effect as the rapid-exchange catheter assembly 20 is de-
livered through the patient’s vasculature. The inner mem-
ber 24 further includes a distal portion 36 which includes
a stent holder 38 utilized for mounting the stent 22 ther-
eon. In this manner, a self-expanding stent 22 may be
placed in a compressed state at the stent holder 38 and
held in place by the outer member 26. A block element
40 is associated with the stent holder 38 to prevent prox-
imal movement of the stent 22 relative to the inner mem-
ber 24 as the outer member 26 is retracted proximally to
uncover the stent for deployment. This block element 40
also may act as a radiopaque marker to provide en-
hanced visualization to the physician when utilizing vis-
ualization equipment such as a fluoroscope.
[0025] The inner member 24 also includes a guide wire
receiving member 42 which defines a lumen and is con-
figured to extend from a proximal end 44 to a distal end
46 located in the region of the distal portion 36 of the
inner member 24. The profile of this guide wire receiving
member 42 extends distally along and adjacent to the
catheter and then deflects from being adjacent to the
catheter so that it extends coaxially therewith. The guide
wire receiving member 42 terminates in a distal opening
48 at its distal end 46. As is shown in FIG. 1, a guide wire
50 is adapted to extend through this guide wire receiving
member 42 utilizing "rapid-exchange" technology. In this
regard, only a short portion of the guide wire receiving
member 42 is necessary in order to steer the composite
rapid-exchange catheter assembly 20 through the some-
times tortuous anatomy of the patient’s vasculature.
[0026] The inner member 24 further includes a sub-
stantially long proximal portion 52 made from a tubular
member which is attached to the guide wire receiving
member 42 and extends to the proximal end 30. This
particular proximal portion can be a support hypotube
made from, for example, stainless steel or nickel-titanium
alloy, which provides support for the rapid-exchange
catheter assembly 20 as well as providing compression
and kink resistance to the overall catheter assembly 20.
The proximal portion 52 creates a passage to allow a
flushing fluid to be introduced into the catheter assembly
in order to flush the catheter of unwanted air bubbles. A
syringe or similar fluid introducing device can be attached
to the luer fitting located on the control handle 28 which
allows the flushing fluid to be introduced into the catheter
assembly to flush air bubbles from the system. This prox-
imal portion 52 provides a semi-rigid tubular column
which creates a reduced profile to allow the composite
catheter assembly 20 to reach smaller diameter locations
in the patient’s vasculature while minimizing the chance
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for compressive or tensile failures during deployment. As
can be seen best in FIG. 3, the proximal portion 52, is
cut or notched 55 proximal to the proximal opening of the
guide wire receiving member 42. Suitable adhesives
such as 411 Loctite or other compounds can be utilized
to attach the proximal portion 52 to the guide wire receiv-
ing member 42.
[0027] Referring still to FIG. 3, the distal portion 36 of
the inner member 24 can be made from multiple layers
of materials to form a composite unit. As is shown in FIG.
3, the guide wire receiving member 42 extends distally
from its proximal end 44 and can be coaxially encapsu-
lated by a tubular component 56 which can be made from
a material such as Nylon 12 or other suitable materials
known in the art. A third tubular member 58 which forms
part of the stent holder 38 can encapsulate the distal
most portion of this second layer 56 and can be made
from a relatively softer material, such as Pebax 63D. This
particular layer helps to form a support and mounting
medium for mounting the self-expanding stent thereto.
[0028] Referring to FIGS. 1 and 2, the outer member
26 is configured to surround the inner member 24 and
may have a larger diameter at its distal region 60 than at
its proximal region in order to accommodate all of the
elements of the inner member. The self-expanding stent
22 in its compressed state is positioned on the stent hold-
er 38 of the inner member 24 and is held in compressed
state by a restraining sheath portion 62 which forms part
of the outer member 26. When the outer member 26 is
withdrawn proximally relative to the inner member, the
stent 22 is permitted to assume its expanded state so as
to support the body lumen within which it is implanted.
[0029] Referring still to FIGS. 1 and 2, the outer mem-
ber 26 is shown made up of various sections which create
a composite assembly. The outer member 26 includes a
proximal outer member 64 which has a proximal end 66
designed to be attached to the control handle 28. As can
be seen in FIG. 1, this proximal outer member 64 is de-
signed to extend coaxially over the proximal portion 52
which forms part of the inner member 24. The distal end
68 of this proximal outer member 64 tapers at a point
where the distal end of the guide wire receiving member
42 would be placed when the inner and outer members
are assembled together. As is best seen in FIG. 2, the
proximal outer member 64 tapers down to a smaller lu-
men 70 which terminates proximal of the attachment
point between the proximal end of the support tubing with
the guide wire receiving member 42.
[0030] The outer member 26 further includes an inter-
mediate portion 72 which extends from a proximal end
74 where it is bonded utilizing laser, heat or adhesive to
the distal end 68 of the proximal outer member 64. In this
regard, the intermediate portion 72 has a larger diameter
than the much smaller diameter tapered region formed
at the distal most end of the proximal outer member 64.
This intermediate portion 72 can be made from a strong
but flexible material, such as Nylon 12, and extends dis-
tally and is attached to the distal restraining sheath por-

tion 62 which is adapted to extend over the compressed
stent 22 to maintain it in a collapsed position until the
stent is ready to be deployed. As can be best seen in
FIG. 2, this distal sheath portion 62 has a somewhat larg-
er diameter than the diameter of the intermediate portion
72 in order to be disposed over the stent holder and the
collapsed stent. For example, this distal sheath portion
62 can be made from materials such as a Pebax-coated
polymide or a Nylon-coated polymide which will be de-
scribed in greater detail below.
[0031] As can be best seen in FIG. 1, the proximal end
44 of the guide wire receiving member 42 is designed to
extend between a space 76 formed between the proximal
outer member 64 and the intermediate portion 72. In this
regard, when the outer member 26 is retracted proximally
via the control handle 28, the guide wire receiving mem-
ber 42 remains unattached to the intermediate portion
72 which will move back proximally. As a result, the guide
wire receiving member 42 remains independent from the
outer member 26 to allow the outer member 26 to move
freely in an axial direction to either cover or uncover the
stent 22.
[0032] Referring now to FIGS. 4-8, another example
of a rapid-exchange catheter assembly 80 is shown. In
this particular example, there are a number of similar
components which are common to the embodiment of
the rapid-exchange catheter assembly 20 shown in
FIGS. 1-3. One of the differences in the example shown
in FIGS. 4-8, however, is that the proximal portion of the
inner member is not made from a tubular member, such
as a hypertube but, rather, is replaced by a support man-
drel 82 that includes a proximal end 84 connected to the
control handle 28 and a distal end 86 connected to a
guide wire receiving member. The guide wire rapid-ex-
change catheter assembly 80 also includes a similar out-
er member 88 coaxially disposed over an inner member
90. Referring initially to the inner member 90, the arrange-
ment of components includes a stent holder 92 and an
obturator 94 which, again, is used to prevent a "snow-
plowing" effect as the catheter assembly 80 is moved
within the patient’s vasculature. The guide wire receiving
member 42 includes a proximal opening 96 and a distal
opening 98 which creates a small conduit utilized to de-
liver the catheter assembly 80 over a pre-deployed guide
wire (not shown). This inner member 90 functions in the
same fashion as the previously described inner member
24 of the rapid-exchange catheter assembly 20 shown
in FIGS. 1-3. Again, the major difference is the inclusion
of a support mandrel 82, rather than a hypotube, which
forms the proximal portion of the inner member 90. The
use of such a mandrel may allow for a lower delivery
profile and may provide additional axial stiffness to the
catheter assembly as the assembly is being pushed
through the patient’s anatomy.
[0033] The outer member 88 of the rapid-exchange
catheter assembly 80 is made up of several portions or
sections which provide different functions. As is shown
in FIGS. 4 and 5, the outer member 88 includes a proximal
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portion 100 having a proximal end 102 and a distal end
104. This particular proximal portion 100 can be a tubular
component which allows the proximal end 102 to be at-
tached to the locking handle 28 which actuates the re-
traction of the outer member 88. The distal end 104 is,
in turn, attached to an intermediate portion 106 which
extends distally to a third section, namely, the restraining
sheath portion 108 that is adapted to maintain the stent
22 in a collapsed position until it is ready to be deployed
in the patient’s vasculature. This intermediate portion 106
has a proximal end 110 attached to the distal end 104 of
the proximal portion 100. The intermediate portion 106
also includes a distal end 112 attached to a proximal end
114 of the sheath portion 108. These particular compo-
nents can be attached together utilizing laser, heat, or
adhesive bonding techniques well known in the art.
[0034] Referring initially to the proximal portion 100 of
the outer member 88, the material and shape of the com-
ponent forming this section of the outer member 88 can
be made from a single lumen tubing, using catheter ma-
terial well known in the art. The intermediate portion 108
is made from a tubular member having a pair of lumens
extending therethrough. In the example of FIGS. 4-8, the
intermediate portion 106 has double D lumen which cre-
ates a first channel or lumen 116 through which the sup-
port mandrel 82 is designed to extend therethrough and
a second channel or lumen 118 used to create a guide
wire exit notch 120 that allows for positioning the move-
ment of the guide wire receiving member 42 during de-
ployment. FIG. 8 shows a cross sectional view at the
bonding region of the proximal portion 100 and interme-
diate portion 106 and shows the two separate channels
116 and 118 which are formed in the intermediate portion
106..
[0035] The guide wire notch 120 (FIG. 7) creates an
opening to allow a guide wire to extend therethrough in
the guide wire receiving member 42 formed on the inner
member 90. During use, the proximal end of the guide
wire receiving member 42 is allowed to extend through
and move axially through this second channel 118 which
remains distal of the guide wire notch 120 formed in the
second channel 118. FIG. 6 shows the cross-sectional
arrangement of the guide wire receiving member 42 as
it extends within the second channel 118 formed on the
intermediary portion 106.
[0036] Referring now to FIGS. 9 and 10, an alternative
embodiment of an inner member 130 which can be used
in accordance with the present invention is disclosed.
For sake of clarity, FIGS. 9 and 10 do not show an outer
member which would be utilized in conjunction with this
inner member 130 to form a composite rapid-exchange
catheter assembly. In this particular embodiment, the in-
ner member 130 utilizes a proximal portion 132 which
can be made from a tubular component such as a hypo-
tube, as was previously disclosed in the embodiment of
FIGS. 1-3. The proximal portion 132 includes a proximal
end 134 attached to the control handle (not shown) and
a distal end 136 attached to a distal portion 138 of the

inner member 130. In this particular embodiment, the dis-
tal portion 138 is different from the previously disclosed
embodiments in that the guide wire receiving member
140 is formed from a tubular material which includes a
wire coil 142 encapsulated by a polymeric material, such
as Pebax. As can be seen best in FIG. 10, the proximal
portion 132 includes a notched region 144 which creates
an opening through which a guide wire (not shown) can
extend through. A second layer 146, which encapsulates
at least a portion of the guide wire receiving member 140,
could be made from a tubular material. In one aspect,
the second layer 146 can be made from Nylon or similar
material. Accordingly, a stent holder 148 is created be-
tween a marker band 150 which can be made from a
highly radiopaque material, such as tantalum, and pro-
vides an abutting shoulder that helps to prevent the stent
(not shown) from retracting proximally as the outer re-
straining sheath is retracted to expose the stent for de-
ployment. An obturator 152 can be attached to an inner
member 130.
[0037] The use of a coil tubing to form the guide wire
receiving member helps to prevent compressibility of the
inner member without decreasing the flexibility of the
catheter assembly. Thus, in use, the guide wire receiving
member will support the direct amount of compression
force that is placed on the inner member during deploy-
ment, preventing the inner member from compressing
and providing accurate stent placement. Such a guide
wire receiving member is valuable in situations in which
high deployment forces can be developed during deploy-
ment. In other words, the higher the deployment force,
the more the inner member will compress during deploy-
ment. As the diameters of the self-expanding stents in-
crease, along with increased radial strength, a guide wire
receiving member which utilizes a coil tubing should help
to provide accurate stent placement and absorb the com-
pression exerted on the assembly. Such a guide wire
receiving member would still provide increased flexibility
and trackability at the distal portion of the catheter as-
sembly as it is delivered through tortuous anatomy.
[0038] In the particular embodiment shown in FIGS. 9
and 10, the guide wire receiving member is made from
a coil which is coated with a polymeric material, such as
Pebax. The intent of the use of a Pebax coating is to
allow the wire coil to be easily heat bonded to other com-
ponents of the inner member. Although the coil is shown
coated with a polymeric material, such as Pebax, it should
be noted that other similar materials could be utilized as
well. Alternatively, a wire coil tubing, without a coating
could possibly be utilized in creating the guide wire re-
ceiving member as well.
[0039] Referring now to FIGS. 11 and 12, yet another
embodiment of an inner member 160 made in accord-
ance with the present invention is shown. In this particular
embodiment of the invention, the inner member 160 is
shown including a proximal portion 162 made from a wire
coil tubing, such as a tubing described above, and utilized
to form the guide wire receiving member in the embodi-
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ment of FIGS. 9 and 10. In this particular embodiment,
the proximal portion 162 has a proximal end 164 attached
to the control handle 28 and a distal end 166 which ex-
tends into the stent holder 168 formed at the distal end
of the inner member. A guide wire receiving member 170
also is attached to the proximal portion 162. A portion of
the proximal portion and the guide wire receiving member
170 can be bonded together by an encapsulating layer
172 formed in the region of the stent holder 168. Flush
holes 174 which extend into the surface of the stent hold-
er 168 and encapsulating layer 172 allow for ease of
flushing a fluid through the coil tubing to purge the cath-
eter of air bubbles. The layer 172 can be made from a
material such as Nylon or a similar polymeric material.
The coil tubing which can be utilized to create the prox-
imal portion 162 is similar to the coil tubing 142 utilized
to form the guide wire receiving member 140 of the inner
member 130 of FIGS. 9 and 10. Again, the coil tubing
can be coated with a polymeric material, such as Pebex
or similar polymeric material, to create an encapsulated
tubing with a lumen extending there through to allow fluid
to be introduced into the inner member to purge the com-
posite assembly of any air bubbles. Again, as with the
inner member 130 shown in FIGS. 9 and 10, the drawings
in FIGS. 11 and 12 do not show the outer member which
would be utilized to create the composite catheter as-
sembly.
[0040] Referring now to FIGS. 13A-15B, an alternative
design for an outer member 180 and inner member 182
made in accordance with the present invention is shown.
These figures are intended to show a representative dis-
tal end portion of a composite catheter assembly which
provides a guide wire exit opening 184 which is utilized
to create the rapid exchange portion of the catheter as-
sembly. The guide wire (not shown in FIG. 13A) is de-
signed to extend into an internal lumen formed in the
distal portion 183 which is attached to a restraining
sheath portion 185. Initially referring to FIGS. 13A and
13B, the outer member 180 is shown including a anti-
rotation member 186 formed adjacent to the guide wire
exit opening 184. This anti-rotation member is designed
to assume a shape which is similar to a lumen shape
formed on the inner member 182. It should be remem-
bered that for rapid-exchange catheter assemblies the
inner member 182 and outer member 180 should move
independent of each other, otherwise the outer member
will be unable to retract proximally to deploy the self-
expanding stent. While axial motion between the inner
and outer members 180 and 182 is desirable, rotational
motion between these components can result in unde-
sirable misalignment of the guide wire exit notch formed
within the inner and outer member. As a result, it is im-
portant to maintain the guide wire exit alignment between
the inner and outer members for most rapid-exchange
self-expanding stent systems. However, any design
which prevents rotational motion between the inner and
outer member should not affect the axial motion between
members.

[0041] Referring now specifically to FIGS. 14A and
14B, the inner member 182 is shown with a proximal
portion 188, made from a tubing such as hypotubing, with
a taper at the distal end 190. The inner member includes
a notched portion 192 formed on the proximal portion
188 and has a general U-shape lumen 194 for the guide
wire to sit inside the lumen. The proximal portion 188 is
attached to a guide wire receiving member 196 which
extends through a stent holder 198 and obturator 200.
While the inner member has a generally U-shaped con-
figuration for the guide wire to sit in, it is to be understood
that other suitable shapes which allow the guide wire to
sit within the lumen could also be utilized in conjunction
with the present invention. As is shown in FIG. 15A and
15B, the inner member 182 is shown placed within the
outer member 180 in a coaxial arrangement. In this re-
gard, the anti-rotation member 186 of the outer member
is formed in a U-shape and sits within the U-shaped lu-
men 190 of the inner member to keep the members
aligned. The U-shaped anti-rotation member 186 slides
within the U-shaped lumen 190 in order to affect axial
movement between the inner and outer members, how-
ever, the anti-rotation member 186 prevents any rota-
tional motion between these two members, since the sim-
ilar U-shape of the anti-rotation member 186 basically
encapsulates the U-shaped lumen 190 of the inner mem-
ber 182 preventing any rotational movement, at least
within the guide wire exit opening 184. The guide wire
202 normally will not move as the outer member 180 is
retracted relative to the inner member 182.
[0042] Generally, the guide wire exit opening 184 is
formed on the outer member by piercing the tubular ma-
terial forming the outer member with a mandrel for initially
forming the guide wire exit opening. In this regard, a guide
wire which is larger than the diameter of the guide wire
utilized with the rapid-exchange catheter assembly is
used to create a notch within the outer member. The man-
drel can be heated and pressed down onto the outer
member to form the U-shaped anti-rotation member 186
adapted to the guide wire exit opening. Again, this U-
shaped member should match the same shape as the
U-shaped lumen 190 formed on the inner member. With
both the inner and outer member retaining the same U-
shaped configuration, the two members will align togeth-
er and slide axial to each other without independent ro-
tation. The axial movement between the inner and outer
members at the guide wire junction should not affect the
positioning of the guide wire 202 within the guide wire
exit notch since the inner and outer member will not rotate
to misalign the respective notches formed therein. It
should be appreciated to those skilled in the art that other
methods for forming the U-shape on the anti-rotation
member can be implemented without departing from the
scope of the present invention. Also, as mentioned
above, the anti-rotation member and the lumen of the
inner member can be formed in shapes other than a U-
shape.
[0043] Referring now to FIGS. 16-17B, an alternative
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catheter assembly 204 is disclosed. This particular as-
sembly is similar to the one shown in FIGS. 13A-15B
except the means for preventing rotation which is formed
on the outer member 206 differs somewhat from the pre-
viously disclosed embodiment. An inner member, such
as the one shown in FIGS. 14A and 14B, can be utilized
in conjunction with this particular embodiment as well.
As can be seen best in FIG. 16, the outer member 206
includes a tab-like projection or member 208 which ex-
tends into the inner lumen formed in the outer member
194. This tab-like member 208 has a generally U-shape
and is designed to sit within the U-shaped lumen 210
which is formed in the inner member. This U-shaped,
tab-like member 208 functions similarly as to the U-
shaped anti rotation member 186 used in the previously
described embodiment in that axial movement between
the inner member and outer member can be achieved
while preventing rotational motion between these two
members. FIGS. 17A and 17B show the arrangement of
the outer member 206 and the inner member utilizing this
tab-like member 208. This shows just one particular
shape which can be utilized in order to prevent rotational
motion between the inner and outer members at the guide
wire exit opening 212. It is to be understood that varia-
tions as to the size, location and shape of this tab-like
member 208 could be implemented without departing
from the scope of the present invention.
[0044] Referring now to FIGS. 18 and 19, a schematic
representation of a hemostasis valve 214 is shown with
a funnel introducer 216 utilized to relieve pressure which
may be exerted on a catheter assembly 218 that may be
placed within the hemostasis valve 214. The introduction
of catheters into blood vessels for a variety of purposes,
such as coronary angiography and angioplasty, has been
known for many years. Techniques for introducing these
catheters into the vasculature into the human body are
well known. One such technique utilizes the surgical in-
sertion of a needle into a vein or artery utilizing a sheath
which usually includes a hemostasis valve that inhibits
blood loss as the guide wires, catheters and the like are
introduced, passed through and manipulated in the in-
troducer sheath. A hemostasis valve provides a fluid-tight
seal at all times to prevent back-bleeding and usually
offers relatively low friction when the intravascular devic-
es are inserted therein. For most self-expanding stent
catheter assemblies, an outer member moves proximal
when deployed, which motion can be hindered when
clamped within the opening of the hemostasis valve. Par-
ticularly, for a rapid-exchange self-expanding system,
the outer member along with the guide wire are usually
pinched between the hemostasis valve. During deploy-
ment, as the outer member moves proximally, the guide
wire can be dragged proximal as well due to the tight fit
at the hemostasis valve. As a result, there is a possible
effect of deployment accuracy due to the friction devel-
oped between the outer member and the hemostasis
valve during deployment, along with possible movement
of the guide wire during stent deployment. Whenever a

self-expanding stent is utilized with such a hemostatic
valve, any movement of the guide wire and/or catheter
assembly can be critical to the accurate deployment of
the stent within the patient’s vasculature.
[0045] The purpose of the funnel introducer 216 in con-
junction with the hemostatic valve 214 is to relieve the
pressure which may be exerted on the outer member 218
and guide wire 220. As is shown in FIGS. 18 and 19, the
introduction of the funnel introducer 216 into the hemos-
tasis valve 214 allows the particular stent delivery system
to be advanced with little force and friction caused by the
hemostasis valve itself. For rapid-exchange self-expand-
ing delivery systems, the guide wire 220 can be placed
within the funnel introducer 216, as is shown in FIG. 19,
or it can be placed outside the funnel introducer as is
shown in FIG. 18. When placed within the funnel intro-
ducer 216, as shown in FIG. 18, the guide wire 220 is
pinched between the funnel introducer 216 and the he-
mostasis valve 214 and does not make in contact with
the catheter assembly 218 as it moves proximally during
deployment. As a result, the possibility that the guide wire
220 will move in response to movement of the outer mem-
ber of the catheter assembly is minimized. Additionally,
when the guide wire 220 is placed within the funnel in-
troducer 216, as is shown in FIG. 19, movement of the
guide wire is somewhat minimized while the pinching ef-
fect on the outer member should be minimized.
[0046] The stent as described herein can be formed
from any number of materials, including metals, metal
alloys and polymeric materials. Preferably, the stent may
be formed from metal alloys such as stainless steel, tan-
talum, or the so-called heat sensitive metal alloys such
as nickel titanium (NiTi). Stents formed from stainless
steel or similar alloys typically are designed, such as in
a helical coil or the like, so that they are spring biased
outwardly.
[0047] With respect to all of the embodiments dis-
closed above, some of the components of inner member
and outer member can be formed from stainless steel or
nickel-titanium hypotube, as noted above, or polymeric
materials including polyethylenes, polyethylterpthalates,
nylons, polyurethanes, elastomeric polyesters and the
like. Generally speaking, the more proximal portions of
inner member and outer member can be formed from
material that is stiffer than the distal section so that the
proximal section has sufficient pushability to advance
through the patient’s vascular system. On the other hand,
the more distal portion of inner member and outer mem-
ber can be formed of a more flexible material so that the
distal portion of the catheter will remain flexible and track
more easily over the guide wire.
[0048] The distal portion of the outer member which
forms the restraining sheath portion of any of the embod-
iments of the self-expanding stent delivery system can
be made with a Nylon-coated polyimide material that pro-
vides high-strength tubing, with a low-wall thickness.
Such a material can resist an equal amount of hoop stress
at a much lower wall thickness than with a Nylon material
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alone. In one component, a nylon material is bonded to
the outside of a polyimide tubing. The inner surface of
the polyimide tubing remains resistant to stent-strut in-
dentation caused by the outward radial force exerted by
the collapsed self-expanding stent The Nylon material
bonded to the outside of the sheath provides the neces-
sary tubing strength to restrain the stent in a collapsed
delivery position, but with a lower wall thickness. As a
result, the profile of the stent delivery system can be re-
duced at its distal region by utilizing such a composite
material.
[0049] Other modifications and improvements may be
made without departing from the scope of the invention.
[0050] Accordingly, it is not intended that the invention
be limited, except as by the appended claims.

Claims

1. A catheter assembly comprising:

a control handle (28);
a medical device (22);
an inner member (24) having a distal portion (36)
for mounting the medical device (22) and a prox-
imal portion (52) having a proximal end (30) at-
tached to the control handle (28), the inner mem-
ber (24) also including a guide wire receiving
member (42) defining a lumen for receiving a
guide wire (50) and being attached to the prox-
imal portion (52), the guide wire receiving mem-
ber (42) being configured to extend from a prox-
imal end (44) to a distal end (46); and
an outer member (26) having a proximal end
(66) and a distal end, the proximal end (66) being
connected to the control handle (28), a restrain-
ing sheath portion (62) forming part of the outer
member (26) and being adapted to at least par-
tially cover the medical device (22) and be re-
tractable by actuation of the control handle (28)
to uncover the medical device (22), the outer
member (26) further including
an intermediate portion (72) which extends from
a proximal end (74) and is attached to the distal
restraining sheath portion (62),and
a proximal outer member (64) having a distal
end (68) bonded to the proximal end (74) of the
intermediate portion (72), the distal end (68) of
the proximal outer member (64) extending into
the proximal end (74) of the intermediate portion
(72) and the intermediate portion (72) having a
larger diameter than the distal end (68) of the
proximal outer member (64) thereby forming a
space (76) between the proximal outer member
(64) and the intermediate portion (72), said
space (76) defining a distal opening in the outer
member (26) in communication with the guide
wire receiving member (42),

the inner member (24) and the outer member
(26) being dimensioned for relative axial move-
ment along a longitudinal axis such that when
the outer member (26) is retracted proximally
via the control handle (28) the guide wire receiv-
ing member (42) remains unattached to the in-
termediate portion (72) which moves back prox-
imally,
characterised in that the proximal portion (52)
of the inner member (24) is made from a tubular
member and defines a passage for the introduc-
tion of a flushing fluid into the catheter assembly.

2. The catheter assembly of claim 1 wherein the distal
restraining sheath portion (62) of the outer member
(26) is made from a nylon-coated polyimide material.

3. The catheter assembly of claim 2 wherein the nylon-
coated polyimide material has an inner layer made
from polyimide and an outer layer made from nylon.

4. The catheter assembly of claim 1 wherein the prox-
imal end (44) of the guide wire receiving member
(42) is slidably disposed within the space (76).

5. The catheter assembly of claim 1 wherein the guide
wire receiving member (42) is slidable within a lumen
of the intermediate portion (72).

6. The catheter assembly of claim 1 wherein the distal
end (68) of the proximal outer member (64) tapers
down to a lumen (70) having a smaller diameter.

7. The catheter assembly of claim 6 wherein the ta-
pered region formed at the distal end of the proximal
outer member (64) and the proximal end (74) of the
intermediate portion (72) cooperate to form the
space (76).

Patentansprüche

1. Kathetereinheit, die aufweist:

einen Bediengriff (28),
eine medizinische Vorrichtung (22),
ein inneres Element (24), das einen distalen Ab-
schnitt (36) für eine Befestigung der medizini-
schen Vorrichtung (22) und einen proximalen
Abschnitt (52) mit einem proximalen Ende (30)
aufweist, das an dem Bediengriff (28) ange-
bracht ist, wobei das innere Element (24) außer-
dem ein Führungsdrahtaufnahmeelement (42)
aufweist, das ein Lumen zur Aufnahme eines
Führungsdrahts (50) festlegt und an dem proxi-
malen Abschnitt (52) angebracht ist, und das
Führungsdrahtaufnahmeelement (42) so aus-
gebildet ist, dass es sich von einem proximalen
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Ende (44) zu einem distalen Ende (46) erstreckt,
und
ein äußeres Element (26), das ein proximales
Ende (66) und ein distales Ende aufweist, wobei
das proximale Ende (66) mit dem Bediengriff
(28) verbunden ist, einen Rückhaltehülsenab-
schnitt (62), der einen Teil des äußeren Ele-
ments (26) bildet und so ausgebildet ist, dass er
die medizinische Vorrichtung (22) zumindest
teilweise bedeckt und über eine Betätigung des
Bediengriffs (28) zum Freilegen der medizini-
schen Vorrichtung (22) zurückgezogen werden
kann, wobei das äußere Element (26) ferner auf-
weist:

einen mittleren Abschnitt (72), der sich von
einem proximalen Ende (74) weg erstreckt
und an dem distalen Rückhaltehülsenab-
schnitt (62) befestigt ist, und
ein proximales äußeres Element (64), das
ein mit dem proximalen Ende (74) des mitt-
leren Abschnitts (72) verbundenes distales
Ende (68) aufweist, wobei sich das distale
Ende (68) des proximalen äußeren Ele-
ments (64) in das proximale Ende (74) des
mittleren Abschnitts (72) hinein erstreckt
und der mittlere Abschnitt (72) einen größe-
ren Durchmesser aufweist als das distale
Ende (68) des proximalen äußeren Ele-
ments (64),
wodurch zwischen dem proximalen äuße-
ren Element (64) und dem mittleren Ab-
schnitt (72) ein Raum (76) gebildet wird, der
in dem äußeren Element (26) eine distale
Öffnung bildet, die mit dem Führungsdraht-
aufnahmeelement (42) in Verbindung steht,
wobei das innere Element (24) und das äu-
ßere Element (26) für eine relative axiale
Bewegung entlang einer Längsachse be-
messen sind, sodass, auch wenn das äu-
ßere Element (26) über den Bediengriff (28)
in proximaler Richtung zurückgezogen
wird, das Führungsdrahtaufnahmeelement
(42) nicht an dem sich in proximaler Rich-
tung zurückbewegenden mittleren Ab-
schnitt (72) fixiert wird,
dadurch gekennzeichnet, dass der proxi-
male Abschnitt (52) des inneren Elements
(24) aus einem rohrförmigen Element ge-
fertigt ist und eine Passage zum Einleiten
eines Spülfluids in die Kathetereinheit aus-
bildet.

2. Kathetereinheit nach Anspruch 1, worin der distale
Rückhaltehülsenabschnitt (62) des äußeren Ele-
ments (26) aus einem mit Nylon beschichteten Po-
lyimidwerkstoff gefertigt ist.

3. Kathetereinheit nach Anspruch 2, worin der mit Ny-
lon beschichteten Polyimidwerkstoff eine aus Poly-
imid gefertigte innere Lage und eine aus Nylon ge-
fertigte äußere Lage aufweist.

4. Kathetereinheit nach Anspruch 1, worin das proxi-
male Ende (44) des Führungsdrahtaufnahmeele-
ments (42) verschiebbar in dem Raum (76) ange-
ordnet ist.

5. Kathetereinheit nach Anspruch 1, worin das Füh-
rungsdrahtaufnahmeelement (42) innerhalb eines
Lumens des mittleren Abschnitts (72) verschiebbar
ist.

6. Kathetereinheit nach Anspruch 1, worin das distale
Ende (68) des proximalen äußeren Elements (64)
sich zu einem Lumen (70) geringeren Durchmessers
verjüngt.

7. Kathetereinheit nach Anspruch 6, worin der am dis-
talen Ende des proximalen äußeren Elements (64)
ausgebildete, sich verjüngende Bereich und das pro-
ximale Ende (74) des mittleren Abschnitts (72) zur
Ausbildung des Raums (76) zusammenwirken.

Revendications

1. Ensemble de cathéter comprenant :

une poignée de commande (28) ;
un dispositif médical (22) ;
un élément intérieur (24) ayant une partie distale
(36) pour monter le dispositif médical (22) et une
partie proximale (52) ayant une extrémité proxi-
male (30) fixée à la poignée de commande (28),
l’élément intérieur (24) comportant également
un élément de réception (42) de fil-guide défi-
nissant une lumière pour recevoir un fil-guide
(50) et étant fixé à la partie proximale (52), l’élé-
ment de réception (42) de fil-guide étant confi-
guré pour s’étendre d’une extrémité proximale
(44) à une extrémité distale (46) ; et
un élément extérieur (26) ayant une extrémité
proximale (66) et une extrémité distale, l’extré-
mité proximale (66) étant reliée à la poignée de
commande (28), une partie de gaine de retenue
(62) faisant partie de l’élément extérieur (26) et
étant adaptée pour couvrir au moins partielle-
ment le dispositif médical (22) et pour être ré-
tractable par actionnement de la poignée de
commande (28) pour découvrir le dispositif mé-
dical (22), l’élément extérieur (26) comportant
en outre
une partie intermédiaire (72) qui s’étend à partir
d’une extrémité proximale (74) et est fixée à la
partie de gaine de retenue distale (62), et
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un élément extérieur proximal (64) ayant une
extrémité distale (68) collée à l’extrémité proxi-
male (74) de la partie intermédiaire (72), l’extré-
mité distale (68) de l’élément extérieur proximal
(64) s’étendant dans l’extrémité proximale (74)
de la partie intermédiaire (72) et la partie inter-
médiaire (72) ayant un diamètre supérieur à ce-
lui de l’extrémité distale (68) de l’élément exté-
rieur proximal (64), formant ainsi un espace (76)
entre l’élément extérieur proximal (64) et la par-
tie intermédiaire (72), ledit espace (76) définis-
sant une ouverture distale dans l’élément exté-
rieur (26) en communication avec l’élément de
réception de fil-guide (42),
l’élément intérieur (24) et l’élément extérieur
(26) étant dimensionnés pour effectuer un dé-
placement axial relatif le long d’un axe longitu-
dinal de sorte que lorsque l’élément extérieur
(26) est rétracté de manière proximale par l’in-
termédiaire de la poignée de commande (28)
l’élément de réception de fil-guide (42) reste non
fixé à la partie intermédiaire (72) qui recule de
manière proximale,
caractérisé en ce que la partie proximale (52)
de l’élément intérieur (24) est réalisé à partir d’un
élément tubulaire et définit un passage pour l’in-
troduction d’un fluide de rinçage dans l’ensem-
ble de cathéter.

2. Ensemble de cathéter de la revendication 1, dans
lequel la partie de gaine de retenue distale (62) de
l’élément extérieur (26) est réalisé à partir d’un ma-
tériau de polyimide revêtu de nylon.

3. Ensemble de cathéter de la revendication 2, dans
lequel le matériau de polyimide revêtu de nylon a
une couche intérieure réalisée à partir du polyimide
et une couche extérieure réalisée à partir du nylon.

4. Ensemble de cathéter de la revendication 1, dans
lequel l’extrémité proximale (44) de l’élément de ré-
ception de fil-guide (42) est disposée en coulisse-
ment dans l’ espace (76).

5. Ensemble de cathéter de la revendication 1, dans
lequel l’élément de réception de fil-guide (42) peut
coulisser dans une lumière de la partie intermédiaire
(72).

6. Ensemble de cathéter de la revendication 1, dans
lequel l’extrémité distale (68) de l’élément extérieur
proximal (64) se rétrécit vers une lumière (70) ayant
un diamètre plus petit.

7. Ensemble de cathéter de la revendication 6, dans
lequel la région conique formée au niveau de l’ex-
trémité distale de l’élément extérieur proximal (64)
et l’extrémité proximale (74) de la partie intermédiai-

re (72) coopèrent pour former l’espace (76).
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